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This unit covers the modeling of process flow, sequence flow, tokens, gateways, and intermediate 
events. 
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Unit objectives 


° Describe process sequence flow and the runtime use of process tokens 

¢ List and describe gateways as they are used in IBM Process Designer 

e Explain how to evaluate conditions for a process gateway 

° Model gateways in a process 

e List and describe intermediate event types that are used in IBM Process 
Designer 

° Model a business process escalation path with an attached timer 
intermediate event 
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After completing this unit, you should be able to: 
e Describe process sequence flow and the runtime use of process tokens 


e List and describe gateways as they are used in IBM Process Designer 

e Explain how to evaluate conditions for a process gateway 

e Model gateways in a process 

e List and describe intermediate event types that are used in IBM Process Designer 

e Model a business process escalation path with an attached timer intermediate event 
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Topics 


° Process sequence flow 

* Introduction to tokens 

° Directing sequence flow by using gateways 

¢ Interrupting the process by using intermediate events 
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This unit is broken down into the following topics: 
*« Process sequence flow 


« — Introduction to tokens 
* Directing sequence flow by using gateways 


¢ Interrupting the process by using intermediate events 
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Well 


Key concepts in this unit 


° Process flow: Encompasses both the normal, expected process path 
to completion, and alternative process paths that might occur with 
different process conditions or business rules 


° Tokens: Describe how the process flows when the process is run 


° Gateways: Used to control the flow of a process 
= Split, join, exclusive, inclusive, and parallel 
* Intermediate events: An event that takes place between a start and an 
end event in the process 
= Sequence flow intermediate events: Message, content, timer, and tracking 
= Boundary (attached) intermediate events: Error, message, content, and timer 
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The key concepts which are addressed in this unit are listed. 
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Process sequence flow 
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Topic 1: process sequence flow 

Comprehensive process models have one thing in common: they communicate process flow well. 
Process flow encompasses both the normal, expected process path to completion, and 
alternative process paths that might occur with different process conditions or business rules. To 
understand how to communicate both kinds of process flows in the process model, it is important 
to understand what types of sequence flow exist in process modeling and how to implement 
gateways 


© Copyright IBM Corporation 2019 
Course materials may not be reproduced in whole or in part without the prior written permission of IBM. 


ZB828 Unit 4 Transcript 


Slide 6 


Training 


Normal sequence flow 
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Sequence flow is considered to be part of a category of connecting objects. These objects 
connect each element on the diagram to indicate the order in which elements are conducted. 


The simplest example of sequence flow is the connection of two flow objects. A plain arrow 
represents a normal sequence flow. It is the type of flow that was used when you connected 
elements in the last unit. 


With normal sequence flow, the business process progresses to the next step in the process as 
soon as the first step is completed. 
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Conditional sequence flow 


¢ BPMN standards use a small diamond with an arrow to represent the 
conditional sequence flow 

* The difference between normal and conditional sequence flows is that 
conditional flows are not automatically followed. The condition must be 
met first. 

¢ The number of conditional flows that are followed is determined 
according to the type of element that is used 
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Conditional sequence flow is associated with gateways. Conditional expressions are evaluated to 
determine which path the flow is going to take. The difference between normal and conditional 
sequence flows is that conditional flows are not automatically followed; the condition must be met 
first. 


The number of conditional flows that are followed is determined according to the type of element 
that is used and the requirements of the instance that is being processed. 


An arrow with a diamond at the start of the arrow represents a conditional sequence flow. 
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Default sequence flow 


ooo 


¢ Aplain arrow with a backslash at the beginning of the flow line 

e Adefault sequence flow is required and is automatically created when 
a conditional sequence flow exists 

* The default sequence flow indicates a processing path to follow when 
none of the conditions on the conditional sequence flows are true 

* The default sequence flow ensures that there is at least one processing 
path (the default path) for the business process to follow 
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When using conditional sequence flow in IBM Process Designer, a default flow is required. The 
default flow indicates a processing path to follow when none of the conditions on the conditional 
flows are true. It allows at least one path of processing (the default path) for the business process 
to follow. 


This type of sequence flow has a slash added to the beginning of the flow line. You notice when 
you draw sequence flows to and from certain elements that the slash immediately shows. 
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Introduction to tokens 
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Topic two: Tokens 

Tokens are used to describe how the process flows when the process is run. 

The indication of a token on a step identifies the location of active processing steps of that 
business process. 
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What is a token? 


v 


a 
Submit job ie | 
requisition 
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Tokens are used to describe how the process flows when the process is run. 


The indication of a token on a step identifies the location of active processing steps of that 

business process. A token is used in two ways: 

e To display to developers, designers, and business the task it is completing. 

e To help in understanding the flow through a business process, which is based on the type of 
gateway that is chosen at the design stage, and different use case scenarios. Tokens can 
help to determine whether the correct gateway is selected based on the business 
requirements. 
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Traverses the flow objects 


1. Original 2. Previous 3. Current 
location of location of location of 
token token token 

q ; \/ V 


Note: The different shades of the token that you see in this course are for 
class illustration purpose, and only the current location of the token displays 
in the process in the tool 
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Here is an example of serial processing along with the explanation for the placement of the token. 
As each step is completed, a token identifies the next step that is required until the path of 
processing reaches an end event. In this case, the third step is active, which shows the red token 
on that step. The two previous steps are completed in order, and the lighter colored tokens are 
emphasizing that fact. 
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Diverted through alternative paths 


Et* 
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The token can be diverted through one or many alternative paths. 

Tokens can help in the understanding and identification of a particular path of processing that an 
instance takes. In this slide, you see that by tracking how the token gets diverted through 
alternative paths, the sequence flow that the use case requires is definable. 
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Split into parallel paths 


¢ Aparallel gateway is used here, and is covered later in this unit 
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The tokens can split to go to more than one step at a time and run tasks or nested processes at 
the same time. In many situations, more than one step within a business process can be active. 
The token allows the identification of all active steps of a business process. Each active step 
within the business process is highlighted or shown with a token. Here you can see that after the 
token passed through the gateway, the business conditions required that two steps of the 
business process must be run concurrently 
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Directing sequence flow by 
using gateways 


Playback 0: Controlling process flow ®© Copyright |BM Corporation 2019 


Notes: 
Topic 3: gateways. Often, a gateway is used to control flow of a process. 
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Represented as a diamond 
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A gateway is always drawn as a diamond shape. Some gateways have internal markers inside 
the diamonds. The gateway looks at the conditions of the process data. The diamond represents 
a point in the process where a question is asked. 
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Can be thought of as a question 


Is loan approved 
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Often, a gateway is representative of a question that is asked at a particular point in a process. 
When you label the gateway, you automatically assume that the label is a question, so the 
question mark at the end of the question is implied. 
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Has a defined set of alternative answers 


— 
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Think of the sequence flows that leave the gateways as different answers to the question. If the 
question is answered correctly, the process flow token proceeds down that line. 
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Two distinct modes: Split 
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Gateways can have two distinct modes. The way these modes are defined depends on how 
many flows enter and exit the gateway (incoming and outgoing sequence flow). In this example, 
there is a single incoming sequence flow and multiple outgoing sequence flows. This gateway 
can behave as a split. 
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Two distinct modes: Join 
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_—— 
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If the diagram has multiple incoming sequence flows and one outgoing sequence flow, it is known 
as a join. You can also draw a gateway with multiple incoming and multiple outgoing flows. It is 
valid, but it is not something that is generally practiced. 
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Exclusive: Diamond shape with no internal marker 


Exclusive 
gateway 
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The first type of gateway you examine is the exclusive gateway. This gateway is sometimes 
called an XOR gateway. If you want to send the process flow along only one of the available 
sequence flows, use an exclusive gateway. 
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Exclusive: One or more outgoing conditional sequence 
flows 


Conditional Sequence flow 


Conditional Sequence flow ——] 


2 


av 
ey 


Sey 
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Playback 0: Controlling process flow 


Here are the outgoing flows for the exclusive gateway. You can see that two of them are 
conditional sequence flows with one default flow. The process takes only one of these flows. 
Exclusive gateways need to be modeled so that only one outgoing sequence flow is true. After 
the condition is met for any one of the sequence flows, the token takes that particular flow line 
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Exclusive: Default sequence flow 


Conditional Sequence flow 


© —— Conditional Sequence flow 


“a 


Default Sequence Flow 
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Remember that every gateway with one or more conditional sequence flows also has a default 
sequence flow. If none of the conditions on the conditional sequence flow are true, the process 
takes the default sequence flow. 
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Process narrative 


Submit auto damage claim: 
¢ If claim amount is less than $1000, conduct a small claims review 
¢ If claim amount is $1000 to $5000, conduct a standard claims review 


° If claim amount is greater than $5000, conduct a fraud claims review 


Playback 0: Controlling process flow 
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This example is an example of an exclusive gateway. Here is the process narrative for the submit 
auto damage claim process. If the claim amount is less than 1,000 dollars, conduct a small claims 
review. If the claim amount is 1000 - 5000 dollars, conduct a standard claims review. If the claim 
amount is greater than 5000 dollars, conduct a fraud claims review. 
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Submit auto claim example (1 of 6) 


Damage < $16 > Seat Cains 
Submit auto | > -Damage = $1000-$5000 > Standard 
cli 
Amount 
Dam. $5000 i. 
Fraud claims 
review 
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Only one of these conditions can be true at a time, so the gateway to use is an exclusive 


gateway. Here is the modeled process. The gateway is labeled with a question, and the outgoing 
lines answer the question. 


Notice that the line labels are more descriptive than yes or no. The process can be read in one 
glance. You do not have to read the gateway question to determine the meaning of the lines. 
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Submit auto claim example (2 of 6) 
Damage < $1000 
Placer > > Damage = $1000-$5000 sled S 
cin 
Damage > $5000 
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The token starts on the first activity, Submit auto claim. 
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Submit auto claim example (3 of 6) 


mage < $1¢ > eras 
Submit auto ‘e -Damage = $1000-$5001 > Standard 
clin 
Amount 
Van > > 
Fraud claims 
review 
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The lighter tokens show where the token was. These lighter tokens are shown to further 
understanding and are not part of the software. The red token indicates where the token is. When 
the user submits the auto claim, the token flows to the decision gateway. The logic in the decision 
gateway examines the claim amount, and the token moves to the appropriate flow, depending on 
the rules that are embedded in the gateway. 
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Submit auto claim example (4 of 6) 


Damage < $1000 


Damage > $5000 
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The damage was 700 dollars. The first condition is true, and the token travels through the top 
conditional flow because the damage is under 1000 dollars. 
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Submit auto claim example (5 of 6) 


Damage < $1000 > 


| > > — Damage = $1000-$5000 > 


Damage > $5000 > 
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Small claims 
review 


Standard 
claims review 


Fraud claims 
review 


What if the damage is 2000 dollars? The top conditional flow is not true. Because the flow is not 
true, the middle line is checked for truth. The middle conditional flow is true, so the token travels 


through the middle conditional sequence flow. 
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Submit auto claim example (6 of 6) 


Small claims 


Standard 


Receives the token 
only if all preceding 
conditions are not 
met 


Fraud claims 
review 
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What if the data does not meet either of the conditional flows? The claim is 8000 dollars. The 
claim is not under 1000 dollars and is not in the range of 1000-5000 dollars. If none of the 
conditions on the conditional flows are true, the token travels the default sequence flow. 


Notice that there is a label on the default flow to specify what is happening. Despite the label, the 
default flow line is not evaluated to see whether it is true or false. It is taken if the others are not 
true. This information is important to remember when you model the gateway. It is a good idea to 
preserve one of your process requirements for the default flow. 
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Parallel gateway: Diamond with an internal plus 


Parallel 
gateway 
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The next type of gateway is a parallel gateway (AND). The split mode is called a parallel split, and 
the join is a parallel join. 
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Parallel split: No conditional or default flows 


& > 
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Parallel split gateways are used to direct the process flow along every sequence flow in parallel. 


Parallel split gateways have no conditional or default flows. Every exiting sequence path is 
followed. 


A parallel gateway also has a join capability, and it is called a parallel join gateway. Situations 
might occasionally occur in which the business criteria causes multiple sequence flows to be 
followed in parallel, and the business criteria now needs the sequence flow to be joined 
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Process narrative 


New hire onboarding process: 


° On the first day of employment, employees must complete the HR new 
hire forms 


Then, they must: 
° Apply for a security badge 
¢ Requisition a computer 


¢ Apply for a network ID and email address 
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Here is an example process in need of a parallel gateway. This process is part of an onboarding 
process for an HR team. After an employee is hired, here are some of the tasks they need to 
complete on their first day. On the first day of employment, employees must complete the HR 
new hire forms first. Then, they must apply for a security badge, requisition a computer, and apply 
for a network ID and email address. 


In this process, no order is specified on the last three tasks. There is an opportunity here to run 
tasks at the same time. Anytime that you want to run more than one task concurrently in an 
uncontrolled manner, you can use a parallel split gateway. 
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New hire onboarding example (1 of 4) 


Get security 
badge 


Complete 
new hire a & Get computer 
forms 


Get ID and 
email address 
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This example has a parallel split gateway. 
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New hire onboarding example (2 of 4) 


Get security 
badge 


Complete 
new hire 
Forms 


> & Get computer 


Get ID and 


email address 
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This example uses tokens. How do the tokens proceed? The token starts on the complete new 
hire forms activity. 
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New hire onboarding example (3 of 4) 


Get security 
badge 


Complete 


new hire 
forms 


“> 


Get ID and 


email address 
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The token is now on the gateway. 
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New hire onboarding example (4 of 4) 


Get security 
badge 


Complete 
new hire 
forms 


> & Get computer 


Get ID and 


email address 
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Because this gateway is a parallel split, every outgoing path gets a token. Here, there are three 
outgoing normal flows, so there are three tokens. 
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Parallel join 


> Get security 
badge 


Complete 
new hire Get computer |>——— & 
Forms 


Get ID and 


email address 
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If you need to join the three tokens that are coming from the activities, use a parallel join here. 
Sometimes you need to be careful when you use parallel joins. A parallel join waits for a token 
from every incoming sequence flow. You cannot time it out or express a condition on a parallel 
join to change its behavior. For example, in this process, a parallel join waits for three tokens, one 
from each activity before the token moves to the next activity. 


Several processes might require this behavior. In the process here, maybe the next step is to set 
up your desk. Maybe you do not want the participant to set up their desk until all three of the 
previous tasks are accomplished. In this case, you use a parallel join. 
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Evaluating conditions: Decision logic in the outgoing 
sequence flow 


Submit order —+ @—_— 


Order 
valid 
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Normally, the system must create the process data necessary to drive a decision gateway. In the 
example that is provided: if the evaluation of the “order valid” gateway data comes from the 
submit order, you can use a rule or a simple variable to build your decision logic totally within the 
gateway. The advantage of this approach is that the process hides all the decision gateway 
implementation details. 
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Evaluating conditions: Externalized decision logic 


¥ 


Submit order > Moe os > > \ 
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Another approach provides better visibility, readability, and greater transparency to the logic that 
drives the gateway. By bringing the decision logic out of the gateway, maintainability is increased, 
and the logic becomes more verbose to the audience. The process did not change. Only the logic 
moved outside of the gateway. An activity is used to represent complex business rules in this 
case. Although the rules might change at any time, or even might become externalized, the 
explicit step shows that a step must occur to arrive at the “order status” decision. 


Business rules often change, and it is important to make sure that your process model can 
withstand these sorts of changes. This reason is why the logic of the gateway is modeled outside 
of the gateway. It then sends the decision data to the gateway (as shown in the diagram). 


© Copyright IBM Corporation 2019 
Course materials may not be reproduced in whole or in part without the prior written permission of IBM. 


39 


ZB828 Unit 4 Transcript 


Slide 40 


Training 


Interrupting the process by 
using intermediate events 
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Topic 4: Interrupting the process by using intermediate events. If an event takes place 
between a start and end event in the process, it is known as an intermediate event. An overview 
of the type of intermediate events that used in Process Designer is covered in the next topic. 
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The intermediate event is designated by a double-lined circle and the internal marker specifies 
the type of intermediate event that is taking place in the model. In Process Designer, there are 
five types of sequence flow intermediate events: 


Message (sending or receiving) 
SCA service 

ECM content 

Timer 

Tracking 


These events are free standing and are placed in-line with attached flow in the process. It differs 
from the boundary or attached intermediate events, which are associated with an activity on the 
process. The five types of boundary intermediate events are: 


Error 
Message 
SCA service 
ECM Content 
Timer 
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Intermediate events: Timer 
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Timer intermediate events are used to model delays in your process. Boundary or attached timer 
intermediate events are used for escalation paths. Using a timer intermediate event, an author 


can specify a time interval for the process to pause after an activity is completed or before an 
activity is assigned to a user. 
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Intermediate events: Message 


Overview Definition Variables Folders Views Tracking 
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Bosal while a process is 
running 
Tracking 


Playback 0: Controlling process flow 


Message intermediate events are used to model a message that is sent or received while a 
process is running. The lighter envelope indicates that a message is received, while the darker 


envelope indicates that a message is sent. 
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* Catch specific errors 
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Error intermediate events are used to catch process execution exceptions and handle exceptions 
with an error handler activity or further process flow. 
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Content intermediate events provide process modelers the ability to react to events on an 
Enterprise Content Management system. Use the content intermediate message event if a 
document sent to an Enterprise Content Manager affects the flow of a process. 
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Tracking intermediate events are used to indicate a point in a service when Process Designer 
captures the runtime data for reporting purposes. This particular event is an IBM specific 
intermediate event, unique to use in IBM Business Automation Workflow. 
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All intermediate events behave the same way; they respond to a specific event at a specific point 
and time in the process. Intermediate events can be implemented two ways: 


e Sequence flow: an intermediate event that is placed at a point in the process flow and affects 
the flow of the process 


e Attached: an intermediate event that is attached to the activity and affects the activity directly 
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An example of the sequence flow intermediate event is shown. Specifically, an intermediate event 
in the sequence flow pauses the process flow until the event occurs. All intermediate events in 
sequence flow work this way except for the tracking event. 
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The process encounters an event in the sequence flow (for example, an incoming message) and 
stops until the event occurs. 
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When the specified event occurs, the process flow continues along normal sequence flow. 
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This diagram is a common usage pattern for an intermediate message event that is modeled in 
the sequence flow of the process. This process involves processing an order. To process the 
order, the process must first check to see that the item ordered is in stock. 


© Copyright IBM Corporation 2019 
Course materials may not be reproduced in whole or in part without the prior written permission of IBM. 


ZB828 Unit 4 Transcript 


Slide 52 


Training 
A common requirement (2 of 5) 
Check sj 
- ves 
aes Die) recess ee 
In ars 
No 
———— Inventory replenished 
Wait for 
inventory 
Playback 0: Controlling process flow © Copyright IBM Corporation 2019 


After an item is ordered, the first task in the business process is to check the inventory for the 
item. 
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When the token arrives at the next flow object (the exclusive gateway), the inventory check 
occurs. Here, one of the two sequence flows is selected based on the condition met: “in stock”. If 


the item is “in stock”, then the sequence flow moves the token to the next task to process the 
order that the customer placed. 
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In this case, the item was not “in stock”, and the process follows the “no” sequence flow. Now the 
process must wait for a response from the inventory warehouse that the item is restocked at the 
fulfillment warehouse. The process cannot move to the next task until the intermediate message 
event triggers the go-ahead that the event occurred. 
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The message is received that the inventory at the fulfillment warehouse was replenished. Then, 
the process can move to the next task in the sequence flow. The customer order is processed 
and shipped. 
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As noted earlier, intermediate events can also be attached to the boundary of an activity. 
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Process flow reaches an activity 
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When the normal process flow reaches an activity with an attached intermediate event, the 
attached intermediate event generates a separate token. 


© Copyright IBM Corporation 2019 
Course materials may not be reproduced in whole or in part without the prior written permission of IBM. 


57 


ZB828 Unit 4 Transcript 


Slide 58 


Training 


Attached intermediate event generates a separate token 
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The attached intermediate event is only active while the activity to which it is attached is active. If 
the specified event does not occur before the activity completes, the token on the attached 
intermediate event ends. 


If the specified event occurs during the execution of the activity, the outgoing flow from the 
attached intermediate event can react in one of several ways 
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One way the attached intermediate event can react is to create a parallel process flow. It is 
accomplished by releasing its token and leaving the token active on the attached activity. 
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Another way the attached intermediate event reacts when the event occurs is to close the 
attached activity and release its token down an alternative process flow. For this case, the 
attached intermediate event must be defined to react this way. 


© Copyright IBM Corporation 2019 
Course materials may not be reproduced in whole or in part without the prior written permission of IBM. 


ZB828 Unit 4 Transcript 


Slide 61 


Training 


Attached intermediate event example (1 of 4) 


Process order Ship order 


Order canceled Cancel order 


Playback 0: Controlling process flow ®© Copyright |BM Corporation 2019 


This diagram is an example model for processing a customer order. In this case, the intermediate 
event is an attached intermediate event that is attached to the boundary of the Process Order 
activity. 
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After the customer order is ready to be processed, the task to complete is to process the order. 
The token sits on this activity until the task is completed. 
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While the first token waits for the processing of the order, a second token is created for an 
attached message intermediate event. While the order is processed, there is a chance the 
customer or someone else cancels the order because of extenuating circumstances. Perhaps 
they changed their minds, or the wrong order was placed. 
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The attached message intermediate event is designed to close the activity, “Process Order’, if the 
message was received that the order is canceled. Only the token that is generated for the 
attached intermediate message event is then released on the alternative flow. The attached 
intermediate event consumes the activity’s token. Then, the task to cancel the order from the 
order fulfillment database is created 
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What would happen to the attached intermediate event if an activity such as “process order” were 
completed? Any attached intermediate event is active only when the activity it is attached to is 
active. Therefore, the activity token consumes the message intermediate event token, and the 
activity’s token would move down the flow. 
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Some business require that an author might encounter include statements such as “complete this 
task by a specified date or time”. If the task or activity is not completed, the model must indicate 
what would happen. The model includes to whom the task or activity escalates and when the task 
or activity escalates. Modeling escalations is a reaction to the provided visibility for your business 
process and implements controls to manage process cycle times. Escalations also communicate 
service level agreements for the process tasks that are met. 


In Process Designer, one way to model an escalation is with an attached timer intermediate 
event. An attached timer intermediate event is triggered if an activity takes longer to complete 
than a specified time. Then, the process follows the path from the attached timer intermediate 
event to an escalation activity. 


© Copyright IBM Corporation 2019 
Course materials may not be reproduced in whole or in part without the prior written permission of IBM. 


66 


ZB828 Unit 4 Transcript 


Slide 67 


Training 


Timer intermediate event 
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The timer intermediate event allows a process to wait explicitly or react to the passing of time. 


The time interval can be based on system time, a deadline, or a custom time. 


An example is the loan application process to approve loan activity. If the approver does not 
approve a loan within 10 days, the loan approval is escalated to a loan manager. 
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Unit summary 


° Describe process sequence flow and the runtime use of process tokens 

e List and describe gateways as they are used in IBM Process Designer 

¢ Explain how to evaluate conditions for a process gateway 

° Model gateways in a process 

e List and describe intermediate event types that are used in IBM Process 
Designer 

° Model a business process escalation path with an attached timer 
intermediate event 


Playback 0: Controlling process flow ® Copyright |BM Corporation 2019 


Having completed this unit, you should be able to: 


Describe process sequence flow and the runtime use of process tokens 

List and describe the gateways as they are used in IBM Process Designer 

Explain how to evaluate conditions for a process gateway 

Model gateways in a process 

List and describe intermediate event types that are used in IBM Process Designer 
Model a business process escalation path with an attached timer intermediate event 
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